After exhausting the supply of hydrogen and helium in its core, a star of a few solar masses evolves off the main sequence and begins burning hydrogen and helium in thick shells surrounding a core enriched in carbon. By the time the star has reached this so-called asymptotic giant branch (AGB) phase, the stellar radius has increased by a factor of several hundred to a thousand -in the case of IRC+10216 reaching a value of 5 AU (the radius of Jupiter's orbit) -while the luminosity has increased by a factor of between 100 and 3000. It has been pointed out 2 is the most abundant heavy element, it is predicted -by contrast -that the equilibrium chemistry will drive all of the oxygen into CO with little remaining to form other molecules 5 . Thus, the detection of water vapor toward a carbon-rich AGB star raises the possibility that icy bodies are being vaporized, since the carbon-rich outflow from the star has no chemical route to produce significant water vapor.
Of the more than 100 known carbon-rich circumstellar envelopes, IRC+10216 is by far the brightest and most intensively studied. A search was conducted for water An identification other than the 1 10 -1 01 water vapor line can be ruled out. 
2001, personal communication). Thus, apart from the evaporation of icy bodies, there
is no known mechanism that comes within a factor of 10 4 of explaining the water abundance observed in IRC+10216.
We now turn to the evaporation scenario, in which the evaporation of orbiting icy bodies is driven by the increasing luminosity of IRC+10216. The stellar evolution is characterized by a rise in luminosity, modulated by periodic stellar thermal pulsations.
As the luminosity of the star increases, a zone of evaporation moves outwards through the orbiting material (Fig. 2) . The inner edge of the evaporation zone is defined by the distance within which the largest icy bodies have already been entirely vaporized, and the outer edge is defined by the distance at which the icy bodies are warmed above the sublimation temperature of water ice. Analyses of the spectral noise at frequencies separated from the expected line confirm that the system performs in accordance with radiometer theory
